LIVING BY CHEMISTRY June 14, 2011
FINAL 2011

AAM DETAILS \
s Tuesday, June 14", First Exam

e Multiple Choice and Free Response
e Bring a pencil and a calculator
e You will be provided with a periodic table and formulas/conversion factors

EXAM TOPICS:
e  Weather: Unit 3: Lessons 1, 3, 5-12, 15-17
¢ Toxins: Unit 4, Lessons 1-6,8-11, 13-15, 17-20, 24, 25
o Smells: Lessons 15-17

HOW TO STUDY
e Review all vocabulary at the end of each textbook section
s Review notes
e Review quizzes
[ ]

Review Section Summaries in textbook
e Review Study Guides for all tests

SMELLS
1) Describe an intermolecular force. Draw a picture showing the intermolecular forces between

water molecules.
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2) Compare and cégntlast covalent and ionic b&’féis. Provide an example of each. (
2
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3) Compare and contrast polar covalent and nonpolar covalent molecules. Provide an example of
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4} Are the following substances polar covalent, nonpolar covalent, or ionic?

a. NaBr b. H,O c. CHy d.Ch e. HCI
oo o Tonptae NOtRROK oY
[ AL ¥ Wty % o
CONONRIX By A Yo
ksl nenrex ol %% TN QIR %%\gﬁ@ Cdnnd
x%s t\y S i“%*’ e s
5) Place the following pairs of at@ms in Qrdef from Rast polar to most polar: W~ .
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6) Why is CO, nonpolar if it contains polar bonds? Draw the molecule to explain your answer.
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7) a) Draw a water molecule and labe :‘he partial charges. - EN 05w gw\{%&‘ WwORv
R
b) Draw HCI, the partial charges, and the dipole. \/\\5 i} /
st 8
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Unit 3, Section 1 - .. .
8) What is “weather” and what causes it? \\&i*\%&; Q\\Q}*Mig ‘ Wﬁ\? REN ?{?Q\%‘%Q‘\ oD
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9) Describe 3 pieces of information found on a weather map.
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10) What is a physical change? Q\&i&&i
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11) What does it mean if two variables have a directly proportional re;ationship?
s 1 S 3
ot st (oc deerwace) o Nee Some TRt L RK DRE duvpies | har Soailes)
12) Order rain, ice, and snow from least dense to most dense. What are their respective densmes‘7
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13) Suppose that you melt 80 mL of ice. What is the volume of liquid water that results?
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14) bug}psse that have a box with a volume of 22.5 mL. f}@a fill this box with ice, what mass szce L
do vou have? . )
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15) What is the difference between a boiling point and a melting point? What are these values for

water? —
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16) What is ““absolute zero™?
250 Bearees o T S f ”?\\@{@&'\M \NUSY  FUAR RO HasRitE,
M NEEE SNV

17) Define temperature.
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18) According to the kinetic theory of gases, describe how particles in a sample of gas move.
RonSrost ) Tondom, Sttt - Wee oo | ColNde  wikn 20K ey o,
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19) Which gas variables does Charles’s Law explain? What is the relationship between these
variables?
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20) A. 4.5 L gas sample at 20°C must be cooled to what temperature for the volume to change to 1.0
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21) A man heats a balloon in the oven. If the balloon initially has a volume of 0.6 liters and a
temperature of 25 °C, what will the volume of the balloon be after he heats it to a temperature of

i 225°C? N, . Na Qb oV,
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} 22) A soda bottle is flexible enough that the volume of the bottle can change even without opening it.
If you have an empty soda bottle (volume of 2 L) at room temperature (25 °C), what will the new

™ W g\fx‘s! Z volume be if you put it in your freezer (-4 °C)? N 3L Vs
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23) When does a cold front occur? How is it related to density?
Coldl DAr OVLOYOXRS  Wolth  DL¢ : Tl DO S o dbase Su W
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24) A warm front is approaching your hometown and is due to arrive tomorrow. What kind of
weather would you expect to observe? Which symbol on a weather map would show the front?
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Unit 3, Section 11
25) Describe sublimation. What type of change is this?

Trose. Onomae S seld Ay oS = Vrose Coosops Qs G?\C\\bc‘\mt\
26) List the densities of gases, solids, and liquids from most dense to least dense. Qk\i)&“\%‘l_&

Mooy donsy: SOWds 7 Nawds 7 qpses
27) When water freezes, the water molecules move apart very slightly. What evidence can you
provide to support this claim?
Wi RRoy e ogeeT, Vet VR IaeRases 5 ﬁ\mgx\\j DREXDSLS
Ehdenee o \ogex SUNURNNS x\m&% A oG

28) Draw a molecular view for water vapor, liquid water, and ice.

NOREC o

[

What is the volume of 10.0 g CO,(s)? (The density is 1.56 g/mL)

;/;\ Y= ™ _ whg :W
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30) Explain what causes air pressure.

Tomsed o9 tilisions  pwsten Ops Raciors

31) Which gas variables does Boyle’s Law explain? What is the relationship between these
M 2 & ~ . Ay ~ .
variables? Bae oo VIR Nidwweg ?}mx\%&g RIS Wit Yoessage,
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32) Sketch a graph of P vs. V. Then sketch a graph of P vs. 1/V.
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33) Which variabﬁ‘es does Charles’s law explain? What is the relationship between these variables?
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34) If 1.00 L of a gas at standard temperature and pressure is compressed to 473 mL. What is the
new pressure of the gas?
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35) Synthetic diamonds can be manufactured at pressures of 6. 00 x 10" atm. If we took 2.00 liters of
Voo \okm gas at 1.00 atm and compressed it to a pressure of 6. OO x 10" atm, what would the volume of that

V=3l gasbe? VN VN, (\ germ\i*a@ w R a%«\\\f
Vyr o W0 oen T
36) Which gas variables does Gay-Lussac’s Law exp am‘? W at is the eatlonship between these
variables?

T e ond ® ¢ DX
% Mapee 1 Do Tagee o Gdlide Mure ~ \*\a‘mr K

37) A scuba-diving tank holds 21 L of air at a pressure of 38 atm. If the temperature does not change.
what volume would this same air occupy if it were allowed to expand until it reached a pressure

72y -
of 1.0 atm? \{a"' a0 Q’Y{\é( - (?%'\{
TS 1 (33, o3 ) 7 (Vo TV v
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38) Use the kinetic theory of gases to explain why decreasing the gas temperature decreases the gas
pressure.

Lowex Nt Rodhcdes  tove \ess Redne €S 5‘%\%}3 AL
wore Sy “&\mﬁ WL \MSsS den v Y deereoses

39) How are areas of high and low pressure related to the weather?
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40) Which gas law contains variables that are inversely proportional? What does this mean?
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Unit 4, Section 1
41) a) Write a written interpretation of the following chemical equation:
2HClag) + Cris) > CrChiag) + Ha(g)
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\}
b. What are the reactants and products? What do the symbols in parentheses mean? What is

the difference between a subscript and a coefficient?
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42) Toxic substances may be molecular, ionic, or metallic. Categorize the following compounds as

ionic, molecular, or metallic: 5 MRk C
a. CH4,O b. Al ¢. Ca(OH), d. Sn e. CaO
ORI\ W ioniC VoG

(all Nonteked ) (o) (ool « nonmeial

43) Describe at least three types of effects that a toxic substance can have on the body.

Toecioke. REWR | QRS OO oF Wosd,, Cdeey Shynes, dest

44) Write a chemical equation showing sodium chloride melting.
Mot (8) = Wy (V)

45) Write a balanced chemical equation for these reaction descriptions:
a. Solid sodium chloride dissolves in water.

Mt ls)  — Nl {i\@

b. Solid calcium sulfide is heated to produce solid calcium and sulfur gas.
{
el — Wl v s (a)

c. Solid sodium and chlorine gas yield solid sodium chloride.

Walo + @\J@ — Do\ (9)
46) The diatomic elements are:
\\«‘:}; &33 @3}%)3 Q\}i %‘{3 ;“E:; )

47) What is the difference between a physical change and a chemical change?

Crnerea s o, ‘{}i\%&\i&v fesudts W 0 New Onewtol sulsstonta ( )

48) Classify the following as fghysica] or chemical changes:
a. Water freezes. "V d. Iron rusts.

H

b. Methane burns. ¢ e. Carbon dioxide sublimes. f:%:;

c. Calcium chloride decomposes. f. A paper is folded. /‘?

49) Classify the following as physical or chemical changes:
a. NH.Clig) = NH,Cliag) Vv

b. 2CHO) + Ox(g) > 2CH.O) + 2H,00)
He) > Herg ¥
d. CaOfs) + H,O) > Ca(OH)(s) ¢

[
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50) Explain the law of conservation of mass.
oo Onereneo) o ?g‘&\%;ami TNOSDR. - TOORRY  toineX oo
LYWW no¢ desrroued.

51) Balance the following chemical equations:

a. Sg+ O0;> SO RN
8 P Sq x VA0, 5 B30,

A FelSOs+ KOH> K:S0s+ FelOH: go (S04), + WHON =7 DY 3D, = aFelpn

e. FeS;+ O, Fe;O3+ SO, -
MEeSL + WO, — 3T, » 130,

f. Py + 029 P,0s s
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52) Write and balance the following chemical equations:

. . . . . ; j - ;oL
{ a. Potassium oxide + water = potassium hydroxide ?g%&ggxm i - ‘\{\"? f\gﬁ“ - \‘é\ (
AN o0 \ L e RN
o b y Yt Y . . -
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b. aluminum oxide = aluminum + oxygen
- - alumeosn Sades AGT Q¥ ,
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c. iron(Ill) chloride + ammoaium hydroxide = iron(Ill) hydroxide + ammonium chloride
25aB NOG oM Fe¥* o Ny O
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d. aluminum + hydrogen chloride = aluminum chloride + hydrogen o
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53) Classify the type of reaction for the equations in #51.
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54) List all of the phase changes between solids, liquids, and gases

Solid

Nog (2%{}}%%&
Liquid e

A

v

Gas
ToadoaSoding

Unit 4, Section 11

55) What is “counting by weighing” and when is it useful‘?

Toten moss St gm?l}%, OBARLX (ot Swa Sty T Roem) ond, usiey
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56) A lentil has a mass of 0.056 g. A sample of lentils is measured to have a total mass of 400
How many lentils are in the sample‘?
-

%
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57) A lentil is measured on a balance to have a mass of 0.054 g. What is the % error in this
measurement?
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58) What is a mole?
Qﬁ%ﬂ‘é\%“% %3‘%\%: {' :%1%' i;}k %ﬁ){\} , %}‘

59) Define molar mass

The mass ok A
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60) Descrlbe in words how to convert from mass to moles.

SARINRIYS
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613 Describe in words how to convert from moles to # of particles
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62) What is the molar mass of

a. Ir b. Mn ¢. Cu,O d. (NH,)-POy WAl W
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63) a) I have 400 g of iridium. How many moles is this? Rig
o0 o =\ %%%m*%g ALY e\ WS = Wides

\m
b) How many atoms of Ir do I have? WWNN\.]
1‘;%% AN gz X {x%tj% M &g\i\a wea@ ‘ﬁ’é?:% WD ahes g
M\ v hesopduys &
64) How many grams are in 2.65 moles of Cu,O?
AG M % WY T
;:\%‘\ - ’5@?&%‘ % \ §§\§\ * &“%\Qi %}&3
—
65) A glass holds 50 g of H,O. How many molecules are in the glass?

Mass — Mol = Mileoales

AN *ofnean
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66) Which is more toxic: 1 mol of Hg or 10 g of Hg? Explain
\

ot Vo A0Sy
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67) Which has more mass: 5 moles of CU20 or 10 moles of CuQ? K """""""""""""""" E—
43 5
Unit 4, Section 11T \\\\ s e
68) What is the difference between a homogeneous mixture and a heterogeneous mixture?
YoM : m\a%im Proooie, stake ood Soek @vedly  vked,
BET: nex woidwea Kooudnons

69) What is a solution? What are the two parts of a solution?
Solhon : Mikdage oF &

oC AR Sunsppees ok WS anifuen Sncoaghosd
Sthudon: Lordming  SOWKL  oad  Solent

70) How do chemists express the concentration of a solution?
) Mol ¢

B

o o B moss
S ool sowdt 7 2) SO - o W 3) dagaih T S
= W L ) RO pafts DR TIANGN ) Y
L sowia A \ J W e
FUYSERAN
) Determine the molarity of the following solutions
a. 5 mol NaCl in 5 L of solution:

§ . \
. Smel WM
H { v %’%X o i H 3\%
b. 8 mol NaCli z 4@!) mL siég*{; n: i} %ﬂw % %% ?Jé \
b wo, WOAGEAR N ose 1OM)
%%%5;2 X >
¢. 30 gNaClin I L solution ,
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72) What portion of 2.0 L of 0.50M blue dye solution contains the same number of moles as 2.0 L of
a 0.25M blue dye solutlon‘?

adL of SM = AOL of OM = T mol

L% SM = DMy V&i} € N au x 0.35Y = 05 o\
. 1o melas %mg )

73) How many moles of Na" are in: _
a. 0.50M Na(l b. 2.5M Na,CO,

Notl = Not & GV Mo, — Nef » N« W,
"3 Sl N

74) Draw a pictur ofa 1.OM solution, 0.5M solution, and 2.0M solution.

e VO M 0S M 3.0 M
el | R

75) How many liters of solution would contain 0.25 mol NaCl in a 2.5M solution?

. y .35 ennl
\ S{Qfg . Mo i N - i\—/ﬂ
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76) How many moles of HCI are in 250 mL of a 1.5M solut10n‘7

moles = s % ?ﬁ%\mﬁ% \is A50 U (S %'J\B m
T— )
77) Describe the procedure and show the calculations for creating 500 mL of a 0.4M Kool-Aid
\ u C Uk
i\% solution. (The molar mass of KoolAid is ?;32 g/mol) ?”j A k&%% i} {ﬁé\%
Y oles * g\‘;% }{ga‘ ﬁg 0.2 mo\ Dol 340 9 y%%‘d{c} £ Loy Rl wt
Unit 4, Section 1V o\ - woXU wp N SMNw
78) What are some general properties of acids and bases?
Aods E BORS
¥ W . oW 79
% Swr Yasty } * piker
t JR I € Wy sead
79) What is the pH scale? Where do%uds bases, and neutral substances fall on it? ¢
% LpGsic & DTS /
Peseanrs Bk |bos: %;t\ﬁ Swp SN, O ST Basg Y
8@} Give two examples of an indicator. What is the purpme of using an indicator?
eSS 3 etae Oy iRy, ph s Ceseny AS
e A0

Colowoor. iR by or  boSes

81) What is the Arrhenius definition of an acid and a base? Provide an example of each.

- Y / L ™,
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82) What is the Bronsted-Lowry definition of an acid and a base? Provide an example of each.

At WY dvoee (\\3\* MNod Loy oo &?\(@w:s L. \é\;b%xs(

. A { { % . 3 x 3 . < .
Base: W dtLegh %ﬁ o WRE (Gt W Saw AN QR
83) Are the following examples acids or bases?
a. slippery feeling % f. distilled water Toskeed
b. NaOH % g H2C03 N
¢. hydrochloric acid %\ h. Ca(OH)2 A
d. drain cleaner % i. barium hydroxide &

e. pH=2 X j.pH=11 B

84) What is “dissociation”? How does HCl dissociate in water? How does NaOH dissociate in
water?

Broding ot ey feeg
WOy > Wr o« Q7
WoR = Yot o+ QR

85) How are weak acids different from strong acids?
Wi oy AScoiL  goioslny s $w5 ANCEINNEATY ﬁmq\@%
86) What does it mean that the pH scale is a logarithmic scale?

Bose 0 Fagn oo o me A oon g St T e Wk Sy

SN 3%*(9\5\%\\

87) Which is more acidic: pH=2 or pH=4? How much more acidic is the stronger acid?

*ﬁ{\g‘x R SN SIL C OIS (;\ij;§“ = R ;}

88) Determine the following pH values: .
a. [H]1=1.0x10" ?\3‘ =4 d.pOH=8 p0 = \g
b. [H1=1.0x10% %= A e. [OH]=1.0x10" ov = 9
¢. 2.5M HCI ?% -5
\

Wwy=as = -8

89) How much water do vou need to add to 50 mL of a solution to change the pH from 3 to 5.

f L
SN R A S TV S w3 T N - T,
?ie‘ > \é}% AN - é@%&@%’;“}}jfg% 2 \o% o rned Nz N \?X%}E;}?i’\ui’}igiﬁz
-

VO ‘Zi?

A P T -5 / N4
S5 Y R f M | 5
90) a) How many moles of H' are in 0.75 L of 0.25SM HCI? f\&@f@m& “She | HATH mL
rolRs = Mgy ¢ Aders = (535 (0AS) (0.3 w N\ o
by If vou add 13 mL of water, what is the new concentration?
J D, 5 } ) WM
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